ATLANTA, GEORGIA 
BANGKOK. THAILAND 
BRUSSELS, BELGIUM 
CHARLOTTE, NORTH CAROLINA 
HONG KONG 

KNOXVILLC, TENNESSEE 
LONDON, ENGLAND 




HuNTON 8c Williams 



WaSHIKGTON, D.C. 2OOO6-UO0 



Telephone (202)955-1500 



Facsimile (202) 778-220 



MCLEAN, VIRGINIA 

MIAMI, FLORIDA 

NEW YORK, NEW YORK 

NORFOLK, VtRGINfA 

RALEIGH, NORTH CAROLINA 

RICHMOND, VIRGINIA 

WARSAW. POLAND 



STANISLAUS AKSMAN 

E-Mail: SAksman@Hunton.com 



File No.: 56672.000003 
DIRECT Dial: (202)955-1926 



March 17, 2000 



Washington, DC 20231 



Via Hand Delivery 



Assistant Commissioner for Patents 




Re: New US. Patent Application Based on 

U.S. Patent Application Serial No. 60/161,919 

For: A METHOD OF PREVENTING PARTURIENT 

HYPOCALCEMIA IN ANIMALS AND COMPOSITIONS 

USED THEREIN 
Inventor: Rolf Jess j0rgensen 
Our Reference: 56672.000003 



Transmitted herewith for filing in the U.S. Patent and Trademark Office is a 
patent application of Rolf Jess j0rgensen entitled A Method Of Preventing Parturient 
Hypocalcemia In Animals And Compositions Used Therein.'' The application includes 
eighteen (18) pages of specification, four (4) pages of claims (numbered 1-29), one (1) 
page of Abstract, and seven (7) sheets of figures. 

Applicant claims the benefit of priority under 35 U.S.C. § 119(e) of U.S. 
Provisional Application Serial Number 60/161,919, filed October 28, 1999, entitled A 
Method Of Preventing Hypocalcemia In Lactating Animals And Compositions Used 
Therein. Applicant also claims the benefit of priority under 35 U.S.C, § 119 of Denmark 
applications 1999 00380, filed March 18, 1999 and 1999 01395, filed September 30, 1999. 



Dear Sir: 



HuNTON <Sc Williams 



Assistant Commissioner for Patents 
March 17, 2000 
Page 2 



The fihng fee is calculated as follows and is based on the claims included in this 
application: 

Basic Filing Fee $ 345.00 

Total Claims: (31) 

Independent Claims (2) $ 0 

Dependent Claims (29) 

(11 claims in excess of 20) $ 99.00 

Multiple Dependency Claim Fee $ 130.00 

Total Filing Fee: $ 574.00 

Also enclosed are: 

1 . Executed Sole Declaration For Patent Application 

2. Copy of the Submission of Verified Statement Claiming Small Entity 
Status dated October 28, 1999, filed in the U.S. Provisional Application, 
Serial No. 60/161,919 

3. Copy of Verified Statement (Declaration) Claiming Small Entity Status (37 
CFR 1.9(F) AND 1.27(b)) - Independent Inventor executed on October 24, 
1999 and filed in U.S. Provisional Application. Serial No. 60/161,919 filed 
October 28, 1999 

4. Assignment with Assignment Transmittal 

The Applicant is: 

Rolf Jess j0rgensen 

Rytterhaven 48, 3520 Farum, DENMARK 

A check in the amount of $ 574.00 is attached to cover the required filing fees. In 
the event of any variance between the amount enclosed and the Patent Office charges, 
please charge or credit any difference to the undersigned's Deposit Account 
No. 50-0206. 



Htjnton «Sc Williams 



Assistant Commissioner for Patents 
March 17, 2000 
Page 3 



Please direct all communication concerning this application to: 

Stanislaus Aksman, Esq. 
Hunton & Williams 
1900 K Street, N.W., Suite 1200 
Washington, DC 20006 

Respectfully submitted. 



HUNTON & WILLIAMS 




Registration No. 28,562 

SA/vr 



Enclosures 




Attorney Docket No.: 56672.000002 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Application of: ) 



Filed; Herewith ) 

For: A METHOD OF PREVENTING HYPOCALCEMIA IN 

LACTATING ANIMALS AND COMPOSITIONS USED THEREIN 



Assistant Comnussioner for Patents 
Washington, D.C. 20231 

Applicant is submitting herewith a Verified Statement (Declaration) Claiming 

Small Entity Status (37 CFR 1.9(f) and l-27(b)) - Independent Inventor in the above- 

captioned application. Submission of the attached Verified Statement is believed to 

entitle Applicant to pay reduced fees in accordance with U.S. Patent and Trademark 

Office rules. 



Rolf Jess J0RGENSEN 



Group Art Unit; Not Assigned 



Serial No; New 



Examiner: Not Assigned 



SUBMISSION OF VERIFIED STATEMENT 
CLAIMING SMALL ENTITY STATUS 



Respectfully subntitted. 



Date: October 28. 1999 




Registration No. 28,562 



1900 K Sbreet, N.W., Suite 1200 
Washington, D.C. 20006-1109 
(202) 955-1500 (Telephone) 
(202) 778-2201 (Facsimile) 



Wednesday 27 of Oct 199P PVScP 33639600 -> Page 

OCT 15 '99 84:iHPn NJSTOfH ^ilLLIflflS 

Attorney Dockat No.: 

Appiican t{s } Of Pa tentec: Roft J«ss Jaraenscn 

Send or Patent No.: f i^ed or Issued: 

For: A METHQO Of PREVENTING HYPOCALCEMIA IN UKCTaTING ANJtMALS ANO COMPOSITIONS USgp TH£R£{N 

VERJFJED STATEMENT (DE CLAfSATlON) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1,3(f) ANO 1.27(b)] - INDEPENDENT INVENTOR 

As a below named inventor. 1 hereby declare that I qualify as an independent inventor as defined in 37 CFR 1^9(c) for 
purposes of paying reduced fees under section 41 (a) and (fa) of Title 35, United States Coda, to the Patent and 
Trademar'K OTfice with regard to the invention entilied A MgTHOO OF pr£VHNT 1 NG hypocalcemia in lactating animals 
AND COMPOStTlONS USED THEREIN described in 

(check one) ^ the specifica^oo fiied h<^fe»^*th 

□ interna b*onai appiication sarial no. , 

Q application serial no. ^ , fil«d ^ 

i have not assigned, granted, conveyed or licensed and am under no obligation under contract or law to assign, grant, 
convey or [ioonse, any rights in the Invention to any person who could not be ciassrfted as an independent inventor 
under 37 CFR ^.B(c) If that person had made ttie invenlion, or to any concern which would not qualify as a small 
business concern under 37 CFR 1 ,9(d) or a nonprofit organization under 37 CFR 1 .0(e)- 

Each person, concern or organization to which 1 have assigned, granted, conveyed, or licensed or am under an 
obligation under contract or law to assign, grant, convey, or license any nghls in the inventran ts listed below: 

(check one) gj no such person, concern, or organization 

□ persons, concerns or organizations listed below* 

"NOTE: Separate vended aUtcments ara recjuifccj from each named person, concern or of^janization having Hghte to the invention avemng to their 
staots as smaUl en^iica- (37 CFR 1 .27) 

NAME ^ ^ 

ADDRESS 

[ ] INDIVIDUAL I ] SMALL BUSINESS CONCERN [ J NONPROFIT ORGANIZATION 

NAME 

ADDRESS [ 

( ] INDIVIDUAL { ] SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION 

I ackr>owledge the duty to file, in this application or patent, notification of any char>ge in status resulUng in loss of 
entitJement to small entity status prior to paying, or at the time of paying, the earliest of the Issue fee of any 
maintenance fee due after the date on which status as a small entity is no longer appropriate, (37 CFR 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or t>oth, under section 1001 of 
Title 18 of the United States Code, and that such willful false statements may jeopardize ttie validity of the application, 
any patent issuing thereon, or any patent to which this verified statement ts direct. 




Rolf Jess Jgrgensen 
NAME OF INVENTOR 



SIGNATURE OF INVQ^TOR DATE 



Hunton & Williams 
1900 K Street, NW, Suite 1200 
Washington. DC 20006-1109 
Tel: (202)955-1500 
Fax: (202)778-2201 



P 438 USOO 



1 

A METHOD OF PREVENTING PARTURIENT HYPOCALCEMIA IN ANIMALS AND 
COMPOSITIONS USED THEREIN 



FIELD OF THE INVENTION 

The present invention provides a method of preventing parturient hypocalcemia in 
animals and in particular there is provided compositions which can be administered 
to the animals during the dry period to prevent hypocalcemia and milk fever. 

TECHNICAL BACKGROUND AND PRIOR ART 

Parturient hypocalcemia is a metabolic disease of lactating animals, such as dairy 
cows, and occurs as subclinical hypocalcemia around calving and in early lactation 
and in severe cases lactating animals contract clinical milk fever (parturient paresis) 
The lactation cycle of a dairy cow extends for approximately 10 month of the year 
immediately subsequent to calving. Lactation by dairy cows is at a minimum during 
the two month immediately prior to calving, and the dairy cows are normally not 
milked during this "dry period". The act of calving induces lactation in the dairy cow, 
and milk production is at a peak by 4-6 weeks thereafter. 

During the dry period, the dairy cow has a low demand for calcium, and is thus able 
to absorb sufficient calcium via the digestive tract by simple passive diffusion. Dur- 
ing lactation the demand for calcium is high, which leaves the cow in a negative cal- 
cium balance, which results in the activation of the vitamin D-dependent complex 
mechanisms. The lactating cow is thus capable of increasing the utilisation of the 
feed ration calcium by increasing absorption from the digestive tract and by resorb- 
ing calcium from the skeletal system via the blood. By these active mechanisms the 
lactating cow is capable of covering up to 80% of its demand for calcium during lac- 
tation (Klooster, 1976). Therefore, lactating animals are capable of preventing hypo- 
calcemia to occur due to these powerful natural defence mechanisms almost re- 
gardless of the calcium intake via the feed. 
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However, during the dry period tinese natural defence mechanisms are deactivated, 
as the demand for calcium is low. Upon calving and onset of lactation there is an 
immediate demand for high levels of calcium to be supplied via the blood circulation 
to the mammary glands for milk production. The calcium regulating mechanisms are 
not prepared for this sudden demand for calcium in the high yielding dairy cow, and 
it must thus contract hypocalcemia and milk fever. Symptoms of milk fever, such as 
lowering of body temperature, usually become manifest within one day before and 
four days after calving. 

Extensive research has been conducted to develop methods for preventing or 
treating milk fever. It has been observed that the risk for milk fever is reduced when 
the acid-base balance of the dairy cow is manipulated by acidifying dietary ration 
composition (Dishington, 1982). Presently, a method based on this principle is 
widely used in the USA. However, acidification of dairy cows is unnatural, since 
urine from ruminants normally is alcaiine. Furthermore, overdosage has been re- 
ported. 

Another approach of preventing milk fever is the peroral drenching with calcium 
chloride around calving (j0rgensen,199O). The effect of this method is interpreted 
as a simple calcium diffusion through the wall of the forestomach and through the 
wall of the small intestine. However, there are several drawbacks associated with 
this method. The dairy cows have to be handled and dosed individually, which in- 
volves the above mentioned problems. Furthermore, the precise calving time of the 
cow must be known, because the first drenching is recommended to be carried out a 
few hours before calving. 

Injection of a synthetic D-vitamin preparation in large doses has been suggested for 
the prevention and/or treatment of milk fever. Although this method is documented 
to be effective, it is not allowed in many countries. Another suggestion involves con- 
tinuous milking, which will prevent milk fever, as the calcium regulating mechanisms 
are constantly activated. However, this method is only applicable to single cows 
which are known or suspected to contract milk fever, but it is not feasible at a herd 
level. 
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Ramberg et al. (1970) observed that milk fever can be controlled and/or eliminated 
by administering a low calcium dietary ration to dairy cows during the weeks imme- 
diately prior to calving. By feeding a low calcium dietary ration, the cow is left in a 
negative calcium balance, which results in the activation of its natural calcium regu- 
lating mechanisms. Unfortunately, there are many problems associated with this 
method. For example, most of the cattle feed, such as alfalfa and other legumes, 
contain too high levels of calcium to bring the dry cow in a negative calcium balance. 
Furthermore, the method presents a substantial problem when dealing with a large 
herd. To solve the above first mentioned problem, US 3,908,020 discloses a com- 
plete, calcium-limited feed ration. However, this method implies the purchase of 
rather expensive feed, which is not feasible under commercial dairy farming condi- 
tions, when the farmer is using his home-grown crops for feeding. 

In view of the foregoing it is evident that these currently used methods of preventing 
hypocalcemia involve several problems in modern farming. It is thus an important 
objective of the present invention to provide a novel composition and method to pre- 
vent hypocalcemia in lactating animals. The disclosed method has the advantage 
that its effect is based on the powerful, natural calcium regulating mechanisms of 
animals and at the same time it is applicable under commercial dairy farming condi- 
tions. 



SUMMARY OF THE INVENTION 

Accordingly, it is the primary objectives of the present invention to provide a novel 
method of preventing hypocalcemia in lactating animals and a composition which is 
useful in such a method. 

Thus, in a first aspect, the invention pertains to a method of preventing hypocalce- 
mia in a lactating animal, comprising administering to the animal during at least part 
of the dry period an effective amount of a compound which reduces absorption of 
calcium from drinking water and/or from the ration of said animal. 
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There is also provided a composition for preventing hypocalcemia in a lactating 
animal, comprising a compound which reduces the absorption of calcium from the 
drinking water and/or from the ration of said animal. 

In a further aspect, the present invention relates to the use of the above composition 
for the prevention of hypocalcemia in a lactating animal, comprising administering to 
the animal during at least part of the dry period an effective amount of a compound 
which reduces the absorption of calcium from the drinking water and/or from the 
ration of the animal. 

In yet another aspect the invention pertains to a method of using the above compo- 
sition for the prevention of hypocalcemia in a lactating animal, the method compris- 
ing administering to the animal during at least part of the dry period an effective 
amount of a compound which reduces the absorption of calcium from the drinking 
water and/or from the ration of the animal according to the above method. 

In a still further aspect, the invention relates to the use of a calcium-binding com- 
pound or a composition in the manufacturing of a medicament for preventing hypo- 
calcemia in a lactating animal. 

DETAILED DISCLOSURE OF THE INVENTION 

It is an essential feature of the method for preventing hypocalcemia in lactating ani- 
mals which is provided herein that the biological effect of the compound used in the 
method is capable of stimulating or triggering the natural calcium regulating defence 
mechanism of the animal. Through this stimulating ability on the calcium metabolism 
before the onset of lactation, the used compound will render the animal well pre- 
pared to resist any threatening parturient hypocalcemia. 

Thus, the method according to the invention comprises administering to the animal 
during at least part of the dry period an effective amount of a compound which re- 
duces absorption of calcium from drinking water and/or from the ration of said ani- 
mal. As used herein, the expression "lactating animal" designates the mammalian 
class of the animal kingdom such as e.g. cow, pig, horse, cat, sheep, goat, buffalo, 
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camels, monkey or man. Thus, the term "ration" relates both to "food" and "feed" 
given prior to the onset of lactation of said animal. 

An advantageous feature of the method according to the invention is that the precise 
parturition time of the animal does not need to be known, as the compound can be 
given to the animal at any time during the dry period, such as at least about 1 to 4 
weeks prior expected parturition, including at least about 2 to 3 weeks prior to ex- 
pected parturition. 

In order to be present in the gastro-intestinai tract of the animal the compound is 
administered orally. The compound may be administered with the feed or water or 
administered alone, as long as the time interval between administration of the com- 
pound and intake of calcium-containing feed and/or water is not too long. It is in this 
respect important that a sufficient amount of the compound is present in the gastro- 
intestinal tract simultaneously with the free ionized calcium, which would otherwise 
be available for absorption. 

The amount of compound administered must be sufficient to obtain the preventive 
effect It is preferred that the compound is administered in an amount of at least 10 g 
per animal per day depending on the body weight of the animal. More preferred at 
least 50 g of the compound is administered per day per animal. In particular in re- 
spect of zeolites and EDTA-compounds it may be preferred to administer at least 
100 g per day per animal. Normally up to about 1000 g per day per animal is ad- 
ministered. 

In presently preferred embodiments, the method according to the invention com- 
prises administering to the animal during at least part of the dry period an effective 
amount of a calcium-binding compound. It will be understood that the expression 
"calcium-binding compound" refers to compounds which are capable of binding free 
(ionised) calcium in aqueous solution. 

Calcium-binding compounds which are useful in the above method can be any com- 
pounds which are capable of binding free calcium in the animal gastro-intestinai 
tract whereby the free calcium cannot be absorbed by the animal. Thereby, the 
natural calcium regulating defence mechanism of the animal is triggered. Such 
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compounds include compounds that are either digestible when given in an un- 
protected form or non-digestible in the rumen selected from the group cons/sting of 
oxalic acid, sodium oxalate, phytic acid, a phytate, a clay mineral including zeolite, 
sodium diethylene acetic acid, ethylenediaminetetraacetic acid (EDTA) and its so- 
dium salts NasEDTA and Na4EDTA, trisodium nitrilotriacetate monohydrate, triso- 
dium nitriloacetate, pentasodium diethylenetriaminepentaacetate, trisodium N- 
hydroxyethylethyienediaminetriacetate, citric acid, a citrate, a polyphosphate, a tri- 
polyphosphate, an orthophosphate and a cellulose phosphate and calcium-free de- 
rivatives of any such compounds. 

In a preferred embodiment the calcium-binding compound is selected from the 
group consisting of a clay mineral including zeolite, ethylenediaminetetraacetic acid 
(EDTA) and its sodium salts Na2EDTA and Na4EDTA, a polyphosphate, a tripoly- 
phosphate, an orthophosphate and a cellulose phosphate and a calcium-free de- 
rivative of any such compounds. 

In a more preferred embodiment the the calcium-binding compound is selected from 
the group consisting of a clay mineral including zeolite and a calcium-free derivative 
of any such compounds. 

In a presently preferred embodiment, the method according to the invention com- 
prises administering to the animal during at least part of the dry period an effective 
amount of a compound which has a competitive effect on the absorption of calcium 
from the drinking water and/or from the ration of said animal through the wall of the 
gastro-intestinal tract. It is contemplated that such compounds will compete with the 
calcium of the dry animal dietary ration by being preferred by the calcium absorbing 
mechanism. Examples of such compounds are zinc compounds including zinc ox- 
ide, ZnCb and ZnS04. 

It is, as mentioned above, of considerable commercial interest to provide a method 
of preventing hypocalcemia in lactating animals which is applicable under commer- 
cial farming conditions. In a highly convenient embodiment of the method according 
to the invention, the compound used in the method is contained in a composition 
which is in the form of a premix, a liquid or a powder. It Is contemplated that such a 
composition can easily be administered to the dry animal perorally for example in a 
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specific embodiment, it is added to the drinking water and/or tiie ration of the dry 
animal. 

in a further aspect of the invention there is provided a composition, which is used in 
the above method for preventing hypocalcemia in a lactating animal. The composi- 
tion comprises, in a form suitable for peroral administration, a compound which re- 
duces the absorption of calcium from the drinking water and/or from the ration of 
said animal. 

In an advantageous embodiment of the composition according to the invention the 
compound is any of the above calcium-binding compounds. It will be understood 
that it is possible to have a mixture of two or more calcium-binding compounds in 
the same composition. 

In one useful embodiment of the composition according to the invention, the com- 
pound has a competitive effect on the absorption of calcium from drinking water 
and/or from the ration of the dry animal. Typical examples of such compounds are 
zinc compounds such as e.g. zinc oxide, ZnCb or ZnS04. 

To prevent degradation of the compound before reaching the suitable place of ac- 
tion in the gastro-intestinal tract the compound accorciing to the invention may be in 
encapsulated form. The compounds which are used in the above compositions may 
be encapsulated by any appropriate encapsulating material. In specific embodi- 
ments of the invention, a useful compound for the encapsulation is a compound se- 
lected from the group consisting of a fat, a non-calcium derivative of a fat such as a 
soap and a stearate, a protein, a polysaccharide, a cellulose and a derivative of any 
such compound, a gum, a glycol and gelatine. 

In an interesting embodiment, the composition according to the invention comprises 
compounds which are encapsulated by a calcium-free membrane material, which at 
the body temperature of the lactating animal is solid at a pH value above 4.0 but 
which under these conditions dissolves at pH below 4.0. It is contemplated that 
compounds encapsulated in such a membrane material can be transported through 
the mmen of a ruminant without being dissolved, and thus is not dissolved until it 
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arrives in tine gastrointestinal system after passage of the forestomachs of the rumi- 
nant. 

In particular in relation to zink compounds encapsulated compounds are preferred, 

5 

In a highly convenient embodiment of the invention, the composition is in the form of 
a premix, a liquid and a powder, or it in the form of granules, a pellet, a dragee, a 
tablet a pill, or a capsule. A composition provided in such a form will be advanta- 
geous from a users point of view, since it can easily be administered to the dry ani- 
10 mal. In a specific embodiment, the composition is added to or mixed into the drink- 
ing water and/or in the ration of the lactating animal. It is evident that such a compo- 
sition is very useful, when farmers use their own grown crops as feed. 

In useful embodiments, the composition according to the invention is a composition 
15 comprising the above compounds and at least one further ingredient such as a vi- 
tamin, a mineral and a carrier A useful example of such a carrier is e.g. bran. Fur- 
ther ingredients can be selected from a sugar, a stabilising agent and a colouring 
agent Additionally, the composition is calcium-free and non-acidifying, i.e. the com- 
position is not causing biological acidification of the animal's urine. 

20 

In further aspects, the invention relates to the use of a composition according to the 
invention, comprising administering to the animal during at least part of the dry pe- 
riod an effective amount of a compound which reduces the absorption of calcium 
from the drinking water and/or from the ration of the animal. 

25 

In a still further aspect the invention relates to the use of a composition according to 
the present invention for the prevention of hypocalcemia in a lactating animal. 

Furthermore, there is provided a method of using a composition according to the 
30 invention for the prevention of hypocalcemia in a lactating animal, the method com- 
prising administering to the animal during at least part of the dry period an effective 
amount of a compound which reduces the absorption of calcium from the drinking 
water and/or from the ration of the animal according to the method of the present 
invention. 



35 
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In addition, the present invention relates to the use of a calcium-binding compound 
or a composition according to the invention in the manufacturing of a medicament 
for preventing hypocalcemia in a lactating animal. 

5 The invention will now be described in further details in the following non-limiting 
examples and the drawings wherein 

Fig. 1 shows the response of three cows (Nos. 169, 170 and 168) to repeated short- 
term periods of hypocalcemia induced by EDTA test infusions. The other three cows 
10 (Nos. 172, 175 and 176) were dosed daily with anionic salts prior to the EDTA- 
testing. Cal = ionised calcium in the blood; 

Fig. 2 shows the blood calcium response to oral administration of zinc oxide in pairs 
of lactating as well as non-lactating cows. A total of four treatments were given at 
15 one-week intervals. Arrows indicate time of treatment; 

Fig. 3 shows the blood calcium concentration of the lactating cows given four doses 
of zinc oxide at one-week intervals, as well as of the non-lactating, untreated cows. 
Arrows indicate time of treatment; 

20 

Fig. 4 shows the blood calcium response of two lactating cows to the four doses of 
zinc oxide expressed in terms of the extent of the drop in blood calcium; 

Fig. 5 shows the blood calcium of five dairy cows in late lactation. The graph shows 
25 the response, in form of suppression of the daily increase of blood calcium, during 
administration of 2x500g of a synthetic zeolite A (sodium aluminium silicate) per 
day, and a late response in form of "overshooting" at 24 hours after the last admini- 
stration and onwards; and 

30 Fig. 6 shows the blood calcium of four non-pregnant dry cows: Two untreated con- 
trols and two treated with 2 kg zeolite A (sodium aluminium silicate) once a day on 
days, 9, 10 and 11. 

Fig. 7 shows the serum calcium of A) 7 untreated cows, and B) 7 cows treated with 
35 sodium-aluminosilicate type A zeolite. 
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EXAMPLE 1 

5 

Repeated EDTA-infusions in non-lactatinq (dry) cows 

1.1. Introduction 

10 It is known that hypocalcemia can be induced experimentally by slow intravenous 
infusion of EDTA. Such induced hypocalcemia is performed for a variety of reasons, 
as reviewed by J0rgensen et al. (1999). 

1.2. Materials and methods 

15 

To investigate the induction of hypocalcemia by intravenous infusion of EDTA in 
cows, 6 non-lactating (dry) cows were used in this study. Three of these cows were 
untreated (cow Nos. 168, 169 and 170) and the other three cows (cow Nos. 172, 
175 and 176) had been subjected to a pre-treatment consisting of daily doses of 
20 anionic salts (Wang and Beede, 1992). This pre-treatment is known to be effective 
in preventing milk fever. The latter cows were rumen fistulated to facilitate precise 
daily dosages of the anionic salts. 

Ail cows were tested for resistance to hypocalcemia by the EDTA-infusion tech- 
25 nique. A total of 8 EDTA-tests were performed per cow according to the standard- 
ised method of Mellau et al, (1998), at 10 days intervals. With the standardised test, 
infusion of EDTA was performed until the cow went down involuntarily, due to mus- 
cle weakness caused by the induced hypocalcemia. The time taken from this point 
and until the cow regained normal blood calcium concentration, which is defined as 
30 an ionised blood calcium value above 1 mmol/l, was recorded. This time is consid- 
ered to represent the cows' calcium mobilisation rate and therefore also the cows' 
ability to resist hypocalcemia. The infusion periods varied between individual cows, 
but were typically in the range of 2-4 hours. The total time exposed to hypocalcemia 
during one test, i.e. during infusion plus during recovery, was in the range of 4-8 
35 hours. 
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1.3 Results 

It is obvious from Fig. 1 tliat the time it took to regain normal blood calcium concen- 
5 tration greatly improved in the three untreated control cows after three infusions in 
terms of reduced recovery time and therefore a fall in the graphs for individual cows 
indicated increased resistance to hypocalcemia. For comparison, the results of three 
other cows tested in the same way in the same experiment, but after a 10-day pe- 
riod of daily anion treatment prior to EDTA-testing, are also shown. As would be 
10 expected the recovery time for these cows was relatively short already at the first 
EDTA-test due to the treatment prior to the test period. 

1.4 Discussion 

15 Hypocalcemic episodes of a few hours duration, induced three times at 10-day in- 
tervals, resulted in shortened recovery periods at later similar challenges. The effect 
was of the same magnitude as that recorded after daily anion supplementation, 
which is a well-known milk fever preventive method. 

20 

EXAMPLE 2 

Repeated zinc oxide administration in cows 

25 2.1 Introduction 

Until now, the only known way of inducing hypocalcemia via the oral route (by 
mouth) has been that recorded as an undesired side-effect of administration of zinc 
in the form of zinc oxide to cattle and small oiminants (Smith et al. 1984). Such 
30 treatment is given against facial eczema in sheep and cattle. The possible invasive 
effect of repeated challenges towards resistance to hypocalcemia was examined in 
this study involving lactating as well as non-lactating (dry) cows. 
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2.2 Materials and methods 

Six dairy cows were used in this study: Two lactating cows and two dry cows were 
treated with zinc oxide by mouth at 120mg/kg body weight, whereas two lactating 
5 cows served as untreated controls. Four doses of zinc oxide were given to the 

treated cows at one-week intervals. Venous blood samples were taken and serum 
stored at -37°C for later total calcium determinations. For this purpose blood sam- 
ples were taken daily from all six cows one hour after morning feeding. Extra sam- 
ples were taken 5, 1 1 , 23 and 35 hours after zinc oxide administration. 

10 

2.3 Results 

Fig. 2 shows the response in serum calcium concentration of the lactating cows as 
well as of the non-iactating cows treated with the same amount of zinc oxide per kg 

15 of body weight. It is obvious that the most pronounced response was obtained in the 
lactating cows, followed by the dry cows. In the lactating cows the resulting hypocal- 
cemia lasted about 24 hours with a minimum of 1 .4 - 1 .6 mmol/l occurring approx. 
24 hours after administration. The minimum values were lower than the lowest ac- 
cepted value for normal serum calcium concentration of 2.17 mmol/l (Rosol et al. 

20 1995). In Fig, 3 the response of the lactating cows is shown more clearly on the 

background of the blood values of the untreated non-lactating controls. Fig. 4 shows 
that the response of the lactating cows to the zinc oxide doses changed with time, 
i.e. with the number of doses in that the cow's calcium balance became less and 
less affected. 

25 

2.4 Discussion 

This experiment shows that hypocalcemic episodes of approximately 24 hours dura- 
tion could be produced repeatedly in dairy cows by oral zinc oxide administration at 
30 one-week intervals. The graphs in Fig, 4 have a downward course.The fact that they 
are not horizontal shows that the cow's resistance to the induced hypocalcemia 
challenge increased with the number of zinc oxide induced hypocalcemic periods. 



35 



P 438 USOO 

13 

EXAMPLE 3 

Repeated administration of synthetic sodium aluminium zeolite A to lactating cows 

5 3.1 Introduction 

So-called calcium binders are widely used in various industries such as the soap 
and detergent industry, or as water softeners in water treatment plants. Many natu- 
ral minerals of the zeolite family as well as synthetic zeolites are strong cation ex- 

10 changers and are used as such for the attraction of calcium in the form of Ca^"" in 

exchange of other cations like sodium (Na^"^). In the following experiment a group of 
dairy cows were given such a zeolite and their serum calcium was monitored. The 
purpose was to test any direct effect on serum calcium during the drenching period 
as well as any delayed effect likely to be linked to resistance to hypocalcemia. In this 

15 experiment lactating dairy cows were used as a model for non-lactating (dry) cows. 

3.2 Materials and methods 

Five Red Danish Dairy cows in late lactation were used. The cows yielded approxi- 
mately 20 kg of milk per day and were milked only once daily, i.e. in the morning. 

20 After an initial baseline period each cow received 0.5 kg of zeolite by stomach tube 
twice a day for two consecutive days. On the third day cows were only treated in the 
morning. In this way each cow received a total dosage of 2.5 kg. The zeolite used 
was a synthetic sodium aluminium silicate (Dedima 100; Degussa-Huls AG, Ger- 
many). All cows were bleed twice a day: at 10 a.m. and at 22 p.m. Serum was 

25 stored at -18°C and later analysed for total calcium concentration. 

3.3 Results 

Fig. 5 shows the average serum calcium response of the five cows. It can be seen 
30 that the serum calcium baseline values before administration fluctuated daily with 
comparatively low values in the moming followed by an increase during the day. 
During zeolite administration there was a repression in the increase in serum cal- 
cium during the day, as compared to before administration. From 24 hours after last 
administration and onwards full daily fluctuations were restored, but they now took 
35 place at a higher level as compared to the initial baseline level. 
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3.4 Discussion 

This is a first testing of Dedima 100 in cows and it shows that at this dose level 
5 blood calcium is repressed during administration and that the animals respond to 

this by elevated calcium level after the administration period. The latter phenomenon 
is known from other descriptions of hypocalcemia and has been termed "overshoot- 
ing" by Hove (1987) who describes it as a response to released parathyreoidea 
hormone (PTH) which is part of the organism's immediate defence mechanism 
1 0 against hypocalcemia. 

EXAMPLE 4 

15 Repeated administration of synthetic sodium aluminium zeolite A to dry cows 

4.1 Introduction 

The present experiment was performed with dry, non-pregnant cows as a model for 
20 dry, pregnant cows. Non-pregnant dry cows are expected to be less sensitive to 
hypocalcemia than pregnant dry cows because the former has the lowest require- 
ment for calcium. 

4.2 Materials and methods 

25 

Four non-pregnant dry dairy breed cows were used. Two of these were treated with 
Dedima 100 at a single dose of 2 kg/day for 4 days, whereas the other two served 
as untreated controls. Venous blood samples were taken daily from all four cows at 
10.00 hours, i.e. two hours after morning feeding. Extra blood samples were taken 
30 on the days of administration at 22.00 hours. 

4.3 Results 



35 



When compared with the untreated controls, a decrease in the concentration of the 
blood calcium was seen in the two experimental cows following the experimental 
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treatment. As it can be seen from Fig. 6, in one cow (the zeolite 1 - cow) this de- 
crease in the concentration of the blood calcium was only slight and lasted only 1 or 
2 days. In the other cow (the zeolite 2 - cow) a more obvious decrease in blood cal- 
cium concentration was recorded. It was pronounced 2 days after the first dose was 
5 given and had reached 1 .8 mmol/l by the third day after first administration and re- 
mained subnormal until 3 days after the last dose was given. There was a reduction 
in appetite in both the experimental cows and transient constipation was recorded in 
the zeolite 2 - cow. 

10 4.3 Discussion 

This experiment demonstrates that hypocalcemia can be induced in a non-pregnant 
dry cow by the oral administration of a zeolite for 4 days. It also shows, that individ- 
ual variation among such cows can be markedly. The recorded difference was simi- 
15 lar to the difference seen in the same cows in a previous study (Example 2) with 
zinc oxide. 

EXAMPLE 5 

20 Prevention of hvpocalcemia in calving cows 

5.1 Introduction 

In a normal dairy cow population a proportion of the cows undergoes a period of 
hypocalcemia in relation to calving. As with milk fever the hypocalcemic period oc- 
25 curs 0-2 days post partum in most of these cows and its severity increase with in- 
creasing parity. In particular cows in 3'"* parity and above are known to be prone to 
milk fever and subclinical hypocalcemia. 

5.2 Materials and methods 

30 Fourteen non-lactating pregnant Jersey cows from the same herd were used in a 

controlled trial with a split herd design. All cows were fed the standard dry cow ration 
of the farm. In addition, 7 of the cows were exposed to the invention by receiving a 
premix in their feed, with calcium binding capacity (Na-aluminosilicate type A zeo- 
lite). The premix was given from 4 weeks prior to expected calving and until calving. 

35 All cows received calcium carbonate, 250g per day, as an aquous suspension given 
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by mouth in a bottle once daily at calving and the next two days thereafter, Blood 
sample no. 1 was taken at calving whereas sample 2 and 3 were taken one and two 
days after calving, respectively. 

The effect of the invention, expressed as the difference between the blood sample 
results of the exposed and the non-exposed cows, was tested statistically. The re- 
sults of the first two samples taken from each cow were included and processed by 
the statistical method PROC MIXED for Repeated Measurements (SAS Institute). 

5.3 Results 

Individual cow results are shown in figure 7. Figures in brackets are parity numbers 
(no, of calvings) in that particular cow. As can bee seen from figure 7A the results of 
individual control cows were highly variable and in particular cows with higher parity 
numbers have blood calcium values below the critical value of 2 mmol/l (solid hori- 
zontal line) for hypocalcemia. Cows no. 1057, 1 149 and 1 1 87 contracted milk fever 
necessitating veterinary attendence and treatment with a calcium preparation in the 
blood, hence the drastic increases in some of the samples from these cows. 
Figure 7B shows comparable results from the cows exposed to the invention. None 
of these cows experienced milk fever and, as can be seen, none of the sample re- 
sults were below the critical value of 2 mmol/l for hypocalcemia. Milk fever as well as 
subclinical parturient hypocalcemia was thus completely prevented. 
The difference between the unexposed cows in figure A and the exposed but other- 
wise comparable cows in figure B is obvious and statistically highly significant (p- 
value < 0.01). 

5.4 Discussion and conclusion 

It is concluded that exposure of the cows to the invention completely prevented milk 
fever as well as subclinical parturient hypocalcemia. This effect should be seen in 
relation to the efficiency of the presently most used preventive principle, acidification 
of dry cows by anion supplementation to their feed ration, which is only partial and 
reach a maximum of 50-60% only. Without being bound by the hypotheses behind 
the present invention, its efficiency may be characterised as surprisingly high. 
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CLAIMS 

1. A method of preventing parturient hypocalcemia in an animal, comprising a min- 
istering to the animal during at least part of the dry period an effective amount of at 
least one compound which reduces absorption of calcium from the drinking water 
and/or from the ration of said animal. 

2. The method according to claim 1, wherein the compound is administered pero- 
raily. 

3. The method according to claim 1, comprising administering to the animal during 
at least part of the dry period an effective amount of a calcium-binding compound. 

4. The method according to claim 3 wherein the calcium-binding compound is se- 
lected from the group consisting of oxalic acid, sodium oxalate, phytic acid, a phy- 
tate, a clay mineral including zeolite, ethylenediaminetetraacetic acid (EDTA) and its 
sodium salts NajEDTA and Na4EDTA, trisodium nitrilotriacetate monohydrate, triso- 
dium nitriloacetate, pentasodium diethylenetriaminepentaacetate, trisodium N- 
hydroxyethyiethylene-diaminetriacetate, citric acid, a citrate, a polyphosphate, a 
tripolyphosphate, an orthophosphate and a cellulose phosphate and a calcium-free 
derivative of any such compounds. 

5. The method according to claim 4, wherein the calcium-binding compound is se- 
lected from the group consisting of zeolites, ethylenediaminetetraacetic acid (EDTA) 
and its sodium salts NajEDTA and Na4EDTA, a polyphosphate, a tripolyphosphate, 
an orthophosphate and a cellulose phosphate and a calcium-free derivative of any 
such compounds. 

6. The method according to claim 5, wherein the calcium-binding compound is se- 
lected from the group consisting of syntectic sodium aluminosilicate zeolite A type 
and a calcium-free derivative of any such compounds. 

7. The method according to claim 1 , comprising administering to the animal during 
at least part of the dry period an effective amount of a compound which has a com- 
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petitive effect on the absorption of calcium from the drinking water and/or from the 
ration of said animal. 

8. The method according to claim 7 wherein the compound is a zinc compound se- 
lected from zinc oxide, zinc chloride and zinc sulfate. 

9. The method according to claim 8, wherein the compound is in an encapsulated 
form. 

10. The method according to claim 1 wherein the compound is contained in a com- 
position which is in the form of a premix, a liquid and a powder. 

11. The method according to claim 10 wherein the composition is added to the 
drinking water and/or to the ration of the dry animal. 

12. The method according to claim 2, wherein at least 10 g of the compound is ad- 
ministered to the animal daily. 

13. The method according to claim 12, wherein at least 50 g of the compound is 
adminstered daily. 

14. A composition for preventing parturient hypocalcemia in an animal, comprising, 
in a suitable form for peroral administration, at least one compound which reduces 
the absorption of calcium from the drinking water and/or from the ration of said ani- 
mal. 

15. The composition according to claim 14, wherein the compound is in encapsu- 
lated form. 

16. The composition according to claim 14, wherein the compound is a calcium- 
binding compound. 

17. The composition according to claim 16, wherein the calcium-binding compound 
is selected from the group consisting of oxalic acid, sodium oxalate, phytic acid, a 
phytate, a clay mineral including zeolite, ethylenediaminetetraacetic acid (EDTA) 
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and its sodium salts NazEDTA and Na4EDTA, trisodium nitrilotriacetate monohy- 
drate, trisodium nitriloacetate, pentasodium diethylenetriaminepentaacetate, triso- 
dium N-hydroxyethyl-ethylenediaminetriacetate, citric acid, a citrate, a polyphos- 
phate, a tripolyphosphate, an orthophosphate and a cellulose phosphate and a cal- 
cium-free derivative of any such compounds. 

18. The composition according to claim 17, wherein the calcium-binding compound 
is selected from the group consisting of a clay mineral selected from zeolite, ethyl- 
enediaminetetraacetic acid (EDTA) and its sodium salts NasEDTA and Na4EDTA, a 
polyphosphate, a tripolyphosphate, an orthophosphate and a cellulose phosphate 
and a calcium-free derivative of any such compounds. 

19. The composition according to claim 18, wherein the calcium-binding compound 
is selected from the group consisting of a clay mineral selected from zeolite and a 
calcium-free derivative of any such compounds. 

20. The composition according to claim 8 wherein the compound has a competitive 
effect on the absorption of calcium from drinking water and/or from the ration of the 
animal, 

21. The composition according to claim 20, wherein the compound is a zinc com- 
pound selected from zinc oxide, zinc chloride and zinc sulfate. 

22. The composition according to claim 21, wherein the zinc compound is encapsu- 
lated. 

23. The composition according to claim 14 or 22 where the compound is encapsu- 
lated by a compound selected from the group consisting of a fat, a non-calcium de- 
rivative of a fat such as a soap and a stearate, a protein, a polysaccharide, a cellu- 
lose, a gum, a glycol, gelatine and a derivative of any such compound. 

24. The composition according to claim 14 or 22 where the compound is encapsu- 
lated by a calcium-free membrane material, which at the body temperature of the 
lactating animal is solid at a pH value above 4.0 but which dissolves at pH below 
4.0. 
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25 The composition according to claim 14, wherein the compound is in the form of 
granules, pellets, or tablets. 

26. The composition according to claim 14 where the composition is in the form of a 
premix, a liquid and a powder. 

27. The composition according to claim 26 where the composition is added to the 
drinking water and/or to the ration of the dry animal. 

28. The composition according to claim 14 where the composition comprises at least 
one further ingredient such as a vitamin, a mineral or a carrier. 

29. The composition according to claim 14 where the composition is calcium-free 
and non-acidifying. 
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ABSTRACT 

A METHOD OF PREVENTING PARTURIENT HYPOCALCEMIA IN ANIMALS AND 
COMPOSITIONS USED THEREIN 

Method of preventing parturient hypocalcemia and milk fever (parturient paresis) in 
lactating animals comprising administering to the animal during the dry period a 
compound which reduces absorption of calcium from the drinking water and/or from 
the ration of said animal. The method is based on the powerful, natural calcium 
regulating mechanisms and is applicable under commercial farming conditions. 
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